Introduction
Outbreaks of gastroenteritis caused by non-typhi salmonellae have become more frequent in recent years (Carlstedt et al, 1990; Center for Disease Control, 1992; Neill et ah, 1991) . When otherwise healthy people are affected, the disease is usually selflimiting requiring only rehydration rather than antimicrobial therapy. However, faecal excretion during convalescence poses a challenge since there has been no effective means of preventing or eradicating the carrier state and earlier studies showed that giving chloramphenical and amoxycillin actually resulted in prolonging excretion and selecting antibiotic resistance (Aserkoff & Bennett, 1969) . When the fluoroquinolones were introduced, they seemed the ideal candidates for eradicating Salmonella spp. (Hooper & Wolfson, 1985; Easmon, Crane & Blowers, 1986; Asperilla, Surego & Scott, 1990) but, although initial reports showed benefit (Pichler et al., 1987; Damjanovic et al., 1990) the results of later studies were less favourable (Carlstedt et al., 1990; Neill et al., 1991) .
We had the opportunity to evaluate the efficacy of co-trimoxazole and norfloxacin on their ability to eradicate Salmonella spp. from the stools of patients convalescing after an explosive outbreak of salmonellosis had occurred in a nursing home for the mentally ill.
Patients and methods
Approximately 8 h after eating broiled fish with mashed potatoes, 37 residents and 14 personnel became ill with nausea and vomiting accompanied by fever with a temperature of 38° to 40°C and severe, watery diarrhoea. Salmonella enteritidis was isolated from the stools of each of the 42 cases sampled at the onset of their illness. The source of the outbreak was traced to the mashed potatoes which had been prepared with eggs from the Nursing Home's own poultry farm., which were contaminated with the same strain. 291
Twenty-five females and 13 males aged between 22 and 74 years were admitted to two different hospitals. Twenty-six of the residents were admitted to the first hospital where they were given norfloxacin 400 mg bid for 5 days. Fifteen of these patients were moderately dehydrated and six were severely dehydrated with hypotension and prerenal azotaemia. An elderly man who had developed bacteraemia due the S. enteritidis died within 24 h of admission following a stroke although there was no evidence of septic shock. The other 11 residents and one member of staff were admitted to the second hospital and were given co-trimoxazole 960 mg bd for 5 days. All patients were adequately rehydrated and were discharged after treatment having recovered completely. Of the remaining 13 cases, four were treated symptomatically by their family practitioners and comprise the control group whereas the remainder were given a variety of antiinfective agents and were thus excluded from analysis.
Further stool samples were obtained were obtained from those admitted to hospital and the four in the control group at the of treatment and once monthly thereafter for six months. Faecal samples were cultured on bromocresol purple lactose agar (Diagnostic Pasteur, Mames le Coquette, France), Hektoen enteric agar (Biomerieux, Marcy l'Etiole, France), desoxycholate citrate lactose agar (DCL; Merck, Darmstadt, Germany). Selenite F enrichment broth (Difco Laboratories, Detroit, MI) was plated on to DCL after 24 h and again after 5 days incubation. The Salmonella spp. was identified as serotype enteritidis. MICs were determined by inoculating 10 5 cfu/mL of log-phase cultures in Mueller-Hinton broth supplemented with calcium and magnesium using a microdilution method (National Committee for Clinical Laboratory Standards, 1991). Plates were read after 24 h incubation at 37°C.
Results and discussion
Antimicrobial therapy did not alter the clinical course of the disease and at the end of treatment, salmonellae were recovered from the stools of four of 18 patients sampled who had been given norfloxacin (Table) and from five of five patients sampled who had received co-trimoxazole (P = 00015). One month later, salmonella was still recovered from faecal specimens from 8 of 19 (42%) given the quinolone and 10 of 11 (91%) given co-trimoxazole (P = 0018). Two months after stopping treatment, S. enteritidis was still detected in four of the 20 patients sampled after norfloxacin therapy but in none of the nine specimens obtained from those given co-trimoxazole. Of the four patients who had not been given antibiotics, S. enteritidis was isolated from the faecal samples obtained from both patients sampled 5 days after the onset of enteritis, from three patients 1 month later and from one of the four patients after 2 months. However, after 3 months, all patients were cleared of salmonellae and no further positive samples were obtained during the next 3 months of follow up.
Longer treatment with co-trimoxazole was necessary before elimination was effected but, once achieved, there were no recurrences. In contrast, 11 of the 18 residents of the Mental Hospital from whom negative stool samples had been obtained at the end of treatment with norfloxacin had a recurrence either 1 month (eight patients) or 2 months (three patients) after stopping therapy. Similar rates have been reported by others in healthy hospital staff after treatment with ciprofloxacin (Neill et al., 1991) . Relapses have been recorded during the first 4 weeks after treatment with norfloxacin (Carlstedt et al., 1990 ) but, as we have shown, some can occur after 2 months and therefore it is advisable to prolong follow up until 3 months after treatment when carriage is no longer evident. Fifty seven isolates were available for further testing of which 55 were fully susceptible to ampicillin, cefazolin, cefuroxime, cefotaxime, gentamicin, amikacin, streptomycin, kanamycin, chloramphenicol, nalidixic acid, norfloxacin, ciprofloxacin, co-trimoxazole, trimethoprim, sulphamethoxazole and tetracyclines. Both of the remaining strains had an MIC of 50 mg/L of ampicillin but one had an MIC of 12-5 mg/L of cefazolin and had been isolated before treatment with norfloxacin while the other had an MIC of 100 mg/L cefazolin and had been isolated after treatment with co-trimoxazole. Plasmid DNA was obtained using the method of Portnoy, Mosley & Falcon (1981) and 56 strains had identical plasmid profiles with a single plasmid of 40 MDa whereas additional plasmids were found in the strain that was resistant to both ampicillin and cefazolin. After digestion of purified plasmid DNA with restriction enzymes, Pst I and Sac I, the pattern of digested plasmid was identical for all strains confirming the presence of a single identical plasmid. Resistance to neither drug emerged after treatment and during follow-up with strains remaining susceptible to norfloxacin (MIC < 4 mg/L) and co-trimoxazole (MIC < 2/38 mg/L).
Although it is generally agreed that antibiotic therapy of acute salmonellosis is unnecessary in healthy individuals, there is still controversy when vulnerable patient populations are concerned. The results of short term treatment have largely been disappointing and, as our study shows, such therapy does not influence the total duration of the carried state. However, fewer patients become carriers when treated with norfloxacin. It is doubtful whether either the choice of the quinolone and the duration of treatment is critical since ciprofloxacin is the most active active of these agents in vitro against salmonella yet, even when given at high doses for longer, treatment fails to achieve eradication after acute enteric disease.
